The photobiogenesis and metabolism of vitamin D.
Provitamin D3 (7-dehydrocholesterol) is converted to previtamin D3 by the action of ultraviolet radiation on the skin. Previtamin D3 thermally isomerizes to vitamin D3 in the skin and the vitamin is then transported to the liver on the vitamin D-binding protein. Although there are extrahepatic vitamin D-25-hydroxylases, the liver is the major site for the 25-hydroxylation of vitamin D. In response to hypocalcemia and hypophosphatemia, 25-OH-D is metabolized by a renal-cytochrome. P450-dependent mixed function oxidase system is 1alpha,25(OH)2D. When calcium and phosphate homeostasis prevails the renal 25-OH-D-1alpha-hydroxylase activity is limited and instead a non-cytochrome P450 mixed function oxidase metabolizes 25-OH-D to 24R,25(OH)2D. Parathyroid hormone has clearly been shown to be a trophin for the renal synthesis of 1,25(OH)2D; however, the role and significance of the adrenal steroids, or gonadal and pituitary hormones, on the renal 25-OH-D-1alpha-hydroxylase is not well defined. The regulation of the photometabolism of provitamin D3 to vitamin D3, the role and significance of the side-chain metabolism of 1,25(OH)2D by the small intestine, and the metabolism of 25-OH-D to 24R,25(OH)2D by chondrocytes and its stimulation of protein synthesis in these cells are just a few issues that will require further investigation.